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#2002—309692 

mm^i mmm 

'p^jt<t^i^<Dmmnm^^vr^.f^mtfji^^mi^mit. ^uy (se) 

^mmh'yyV^^o 

m^ms] mM^mi^m ttsi^^mi^Mij"^ I nG a A sMx&v, mmnm 

nA i a smx':^^z:ii^nmii^&m^^ 
1 mm<D^9- u m^m^mmm v^yyv^.^^ 

[It^^4] mm^'&M^Lf^^^m^^mif^G a A sMXS^''). ttfsHnM^^ 

itfiS^#«t® j^^^^Kom^fl^ tc n \z-t^f=.^(D>{^y^K}L vS-ft^b 

-r > i: , BtfiH y - ^ fUgc KfSB K U -r > fl^Sc i: © ^ o T ttfiB^^ o -5 
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#2002—309692 

lalHnM?SttMi:^S^#^®ij:. ±lyy (Se) *fcli7^;wi/ (Te) K 
- If > $ tiT V % s 3 i: S: ^ S D h ^ > i> X ^ . 

C^*^6] mm n mm^Mt. fjt ^ i^^mi^M t)^l nG a A sm> GaAsjf 

nm<^mm^mi^mm^mm(Dm^mmiznm^^mzt^rci^<D^yi-y^A^ 
^^^i)^'Dtsfim^:^y'i^xmm(om'\iit<Dtc.ib(Dr--)vmM^m-t^iiizj:i) n 
M y - :^ mmR t>* K L/ -r > mm ^ mft^-r^ jim t^^ti^^^u m^m^mmm h 

Mht4^^^mWM\z'\2.vy (Se) (Te) K-lf >^*'r-5r ^ 

XA 1 G a A sM^mm-r^zit^i^mt't^m^mimmo^^y^a^'^mmi} 
^mh^yt^^^(Dm^^:&mo 

T I n A 1 A s M^m^t ^ zt^mmt-t^m^m 7 sm(D ^9- um^mm^ 

i^mtLXGaAsM^m^L. Wimnm^^ V T^^^M t.t£^>^m^i^m thx 
A 1 G aAsm^mm-t^zLt^nmn-t^m^^^Tmrno^^y^um^miiimm 
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timmcD^m^m & ^ l ^mi^mm^m^ ^m^-t^jimt. mm^mi^mm 

(Se) tt^lt^JVJV (Te) F- If > ^ Zl i: ^5=- ng^-a-« 

^^^mh^yV:^ii(Dm7^:^mo 

mt^zt^nmt-t^m^mi immo^^v^u m-^m^mmm v=yyv7.^a^ 

[0 0 0 1] 

[0 0 0 2] 
[«e3f5(Z)^|g] 

. ^MFETS:||^H•r■5^^•feXi:LTSI^S4^TV^■5 
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[0 0 0 3] 
[0 0 0 4] 

mm'f^m i ] 

J.K.Abrokwah et. al., GaAs IC Symposium Digest, P127, 1993. 
[0 0 0 5] 

J^i:LT«> ^ilLTSi (i/'Jnv) K:^-7b^ffl v^ P>nT v^-g>o 3ti^(Z)Si 

A s / I nG a A s ®/\7^□^^Ci3V^T, 4 0 0 °CaS(D^^ST% ZCDFM^ 
JCcfcoTSi K-:^-*^^M'f4'fb-r-5 3i:tt¥^^{C<fcoT#^ (Appl.Phys. Let 
t., Vol. 66, p. 863, (1995).) ^tiX^^^fiK >^iA?S'l4fb®l©M 
T--;i/^Stc J; o r D ^ d 21 (iBffi b 

[0 0 0 6] 

7^«?)®T~->a/^aiC J:S F E T#tt(?)^Mfc*^^^VNl«ffi|g;&/\7^ng^-^F E T 

[0 0 0 7] 
[igU S: €> «) (3D #^] 
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\^y^UntVX^mm\'^^nX\^^r:LS i tCf^;iT. S e t^liX e $:ffiV>^t; 

[0 0 0 8] 

y T^I&Mi:Jfe^4^#(*:Mli, -iri/^ (Se) ^ feii5=-;i/;i/ (Te) ;6^K- 

tr > $ ti T V N s 3 & # m -5 o 

[0 0 0 9] 

*l§B>3<^lt^^2t3«®^7^D^-a-F E Tli, lt^:«l tB«c7)/\7^ng^^F E 

miii'A^^m^wmiS^K i g a a sMT'^sz: i:&#|§j:i:t-s„ 

[0 0 10] 

*|gB;g(D|t#^ 3 ta«(7)^7^ n F E T tt, 1 gB«C7)^7^ n F E 

Mi:^€.^#^M*^l n.A 1 A sMT'fe-g>3i:$:#|§ti:-r-5c 
[0011] 

:*:|g0>§®ff#^4iB^C7)/\7^n^-a-F E Tti, It^^ lgB«(Z)/\7^ n 6?-^- F E 
TlCfeVNT, ?S'f4®i::^^^#^Jl7&'^Ga A sMTfey, nM^^ U T#^«&M 
f^^^mW-miS^K 1 G a A sMT'fe-5z:i:S:#i8[ii-rSc 
[0 0 12] 
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#2 002 — 309692 
y - ;^ MJ|!c2i5: K 1/ -r > MiSc S > AM^Sc $-&S;t*b®T-- 

[0 0 13] 

> nm^^mt^jt^^mi^mit. -tuy (se) tr^itv^/i/i (Te) 3«)«K-tr 

[0014] 

T^C^V^T> nMMffiMh^S^^flsM*^! nGa A sM, G a A s I n 

p e> t) ® v^ r ti*^T? ^ s 3 h -r -5 o 

[0 0 15] 

3n^®if^S5, 6®^^!g^cJ;tl«, nM?Sffi»jci3VAT. '^^m^^^nr 

^3V^T, >^ni2XT'#apLfe^^^M?^^S«®«®{C#:fe-r'5Fi^^(Dm{C 
MLT, Si K:^-T'M^4^S FM^^i:(^)S/;E:{Ci;-5 K:^-^^S'[4>ft7b■^^^^<, 
F E T#tt(D^Mb*^if'^^v%, i^tt|g;fc/\7=-P^-a-F E T -5 Zl i: A^RTIgT? 

So 

[0 0 16] 
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#2002—309692 

^ isb CD -f :t > A V ^ o -Y > ?i Afl^ ® M'tt^b ® 7^ ® T — - 

<^>nM=¥'Y Ur#^*&Mi:^S4^^#:Jf {Ci2l/> (Se) ^^li7^;Wb (Te) 
K - tf > ^i- ^ r -5 o 

[0 0 17] 

^^m^m}L\^X I nGa A sJf^rBfigL, nM^-V U T^*&S^ J&^^##:JS 
i: U T A 1 G a A s ® $:?^^-r S 3 i: f-So 
[0 0 18] 

*|gra<©M^:^ 9 IH^® n FET m^-m. 7 tH«(D^5^ 

i: b T I n A 1 A s M SrJ^fiKf "5 z: f 5 „ 

[0 0 19] 

L T A 1 G a A s M S:0fiK-r -5 z: i: $:#:g!S: -r -5 o 
[0 0 2 0] 
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[0 0 2 1] 

^mm^mm-r^jimii. ^mi^mmmmwL±iz^- hmm^mm^^jimt. 

mtts^^^mi^Miz'^uy (Se) (Te) ^\^-\£y ^-r^Z-t. 

[0 0 2 2] 

^mtf^^i^mi^mtLX I nGaAsJi^ G a A s jS>S:t>* I n PjgcDc* *>(D V^ 
[0 0 2 3] 

V^P>tlTV^fcS i K-ytC ft;iT, S e ^T^tiT e F- i i: j: U , 
V - ^ MJ|Jc>a. tJJ K 1/ -r > fl^ i: -5 >f :t > ^Xmm ^ ^Stt-f b $-&-5?ti5?)®T-- 

;I/ra{c^3v^T, ■:fuiz:^xftmvrc^^mi^mm^mm(Dmmic:^^t^Fm^ 

^f'^7&<, F E T#tt©^Mb*'J^f'^^v>, i^'l4|g;^/\7=-ng^-a-F E T^rHJg-r-Sdi: 

[0 0 2 4] 

:^^m(Dm^mi 3mm<D^y'um^FET<Dm^:^mt. m^^i-^i 2® 
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I I 

#2 002 — 309692 

e>*.^^'rtl,*^^cfB«©/\7^^g?-^FET(Z)$^it^^^^c^v^T> nmv-7.mm& 

[0 0 2 5] 

V - ;^ fl^^S. t>' K >r ^ ^ -f Tf- > ^ AMJ^® ?S'(4^t: ^n^^. 

[0 0 2 6] 
[0 0 2 7] 

Lfcti^-e^-So I^S^C^3V^T, 4^,1i6^ttG a A s^^l 0 l_h^C, T> K-^ 
G a A s A^y 0 2, ?S'f4» ^ T > K-^I Hq gA s M 1 

03, i:;S;^T>K->^AlQ gGaQ gAsSl 0 4, ^^iJT^j^ 

»ii;S;S S e K-:/® nMA 1 o.2<^ ^0.8^ ^ ® ^ 0 r> F-^G a A sM 

1 0 6*^?^^$tlTV^S, 1 0 IRXJ^l 0 8lt. S i ^T^^AfW^^ 7^-5 n 

■^My-x:5:0Fl^-r>M^, 1 0 9 ^0^1 1 OtiAuGe/N iJhtS^^tji^V 

Kl/-f>«^, 1 1 1 «WS i/W;5)^e>^S>?f- hm@l?fe5o 
[0 0 2 8] 

(a) {C^-rc{:e)(C, ^,=fie^'f4G a A s S^2 0 1 ±iC, MOCV'DW. {^^^ 
mitmm%^^^m) ^MV^T, 1 Aini©y>F-^GaAs7t'y7r-M 

2 0 2, m^mHtji^m-^ 1 5 nm(Z)T> F-^I a^ gA sM2 0 3, 
^'^-'t^-il^SJ*^ 2 nm<Z)T> F~:^A I ^ a. ^ s M 2 0 A . ^^^) 
r^^^miltj^^Se F->^ (=3r-VUTaS2X 1 ol^cm"3, i 5 n m) <Z) 
nMA 1 0.2*^^0.8'^ sM2 0 5, 5 nm®T> F-::^Ga A sM2 0 6 & 

[0 0 2 9] 
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#2 002 — 309692 

1 0 nm/3 0 nm) ^m^Ltz.^. 7 :t h 1/ S^'T. h v;^ ^ t^T C 

2 1 1 Sr^^^-rSo 
[0 0 3 0] 

r^{Cia3 (a) {C^fcfceiC, ^^XVC VD)5g$:MV^Tt«®JC^$ 2 0 0 n 
mCOy^Xx'S i NM2 1 2 -So ZlCDi^. hS^ 2 1 1 ®-ffl[^M^C^i 

, 1 5 0 nm®raS i NJ^2 1 2 A^J^^^tl^, 

[0 0 3 1 ] 

mzms (b) ic^t-cke){c, m^<Z)MJ|!cfc:7;t Mx>::;^ hvx^' 2 1 3 
V^TS i'f:t>$:in3^«J±8 0 ke V. F-X* 7 X 1 0 c m'^X', 

^2 1 1 izMLx^^Bm^miz^Avx. v-:p^mm2 o 7j^vi^\^iy>fymm2 

0 8^m^-t^o z:®aA^#-eii, si-r ^^xvs i NII2 i 2 
i±-r> >5f- h«S2 1 1 izMLx^(Dmmizmm^nt:i:/^x^ s i Nii£2 1 2 

® 1^ 7£ ® fSPi S: H L T ^ A $ 41 S r i: {C 5 c 
[0 0 3 2] 

^ik{Cia4 (a) lZ^-tJ:^lZ, y^hUV7.h2 13^^^l,r^^, ^^Xv 
S iNM2 1 2?:r--;i/«Ml^i:LT, ^ >^T--;i/S:fflVAT, N2#H^ 
8 0 0TC, 5#lmOT--;l/S:^fV^, ;t->?iAf«S:?Stt^fc$it'5o T- 
-;i/®M;Si:L/Ttt, 7 0 0-8 5 ox:, ^r4i:LTli2~l 5#7b^ji^T^^ 

Tm^ tmm\:i)^^-t^izfji^. 

[0 0 3 3] 

m^OM^CD^^XvS i NM2 1 2 $:C F^m® F^ -Y x 5^ > V^T^ 

mif^. m.ffimmmmmm^m^'^x. Auoe/Ni/Au (js^ioonm/ 

40nm/200nm) U 7 h:t7MS:MV^T?^^^, N2#H^4', 4 00 
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[0 0 3 4] 

laSii, y- (L g) Tb^O. 5 /im, ^f- hifi (Wg) 0 0 Aim®-^- 

>f X n g?-^ F E T (D^mnn^. :^mm(Dmm(D fet^him^^^u 

s sM\^l^-( d s RXJ^^mny^'^ ^yT. gmt(Dm'\i^B^c V t h 

it, ^^um'^FET(D]^U-(ymmi d s iii^m-iZfjt^ il^<D¥- hn^v g s 

]^u^ymm (Ids) m^^n, &^s-^4t^^t)^mmv^r\,^^:iiiii}^t>^^^. 

[0 0 3 5] 

T'^Jp-^ U T#t|&M® nMA iQgG a QgA sjfl 0 5 (2 0 5) SrS i K-lf > 

i^iz^^r^'^M(D^v^um'^:^\:f^^y^)imM(Dy~ h^^v rm& (n s ) 

--;i/$:Mv>, T~-;i/^iaii5#-e-^^bfeo tJ^jf^CDS i K-tr 

Jfi^J 5 0 Orj^Ji^T — -;i/T'N s ld:if^^i>L^*b, 8 5 0°CT-tti^6 
0%^C^&oTV^SZ:^;^)'^4^*^€>o z:tiii> yni2^-eaitf^^i/^;i/a;K^M{c 

S i K:^-5:^?Stt^l:Lfe*^e)-efeSo — Sett. F i: ^KJJfr L < < . 

]ff r - - ;i/ (c J: ^ ^Mb tt^i-^ ^ V \ o 

[0 0 3 6] 

Je*±® j:e>tC2^||ig®?^MlCj:tlli, nM^-VUT^ttJ^M (10 5) ICJ3V%T 
> ^^e5f5Mv^eJtlTV^feS i K-^lCf^X-T, S e K-::^S:fflVNSr illC j; U, y 

Ic^fLT, Si K:^--eM^tl■2> FM^ilcOM^Slc K:^-^?S'f^'fb*'5^^?^< 

. FET#'ffi<z)^Mf:}^>^^^>^v^, iSttig^fc/s^^ng^^F e T&ii3if sziiiA^nrii 
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[0 0 3 7] 

htc^O^-^-^^o nm\ZiS\^X. 4^$e^'[4G a A s^^5 0 1 ±IC, T>F-:/ 
G a A s Avyr-m^ 0 2, Se$:K->/'bJtnMlnQ g^^O 

3ASM503, T> F-:/A 1 Q 2^ aQ gA s M5 0 4, T>F-:/GaAs 
M5 0 5*«?^^$^lTV^S„ 5 0 6^t)f5 0 7tt, S i ;r ^^AM^^^^ J&€> 
n'^MV-^^yf Kl/>f >Migc, 5 0 8^tJf5 0 9liAuGe/N 
V-^«@, Fl/-r>«^. 5 1 OtiWS i /W*^?3^S>!f- h«aT'S>-g>„ 
[0 0 3 8] 

^mm(Di^m(Dm^. mioymm<Dmmh\t. ^^ut^$&M75)>5&<, ?si^M 

ICS e K-tr>^Stlfe«l3tT'feSj^.*^MJS;-g»c 
[0 0 3 9] 

As Avyr-m^ 0 2, ?S'[4Mi:^-5S e K-:/<Z)nMl Hq gG^Q gA 
sM5 0 3, y> K-^A 1q 2^ aQ gA sM5 0 4, r^F-^GaAsMS 

[0 0 4 0] 

^IIM(?)J^^{C j;tlli> nMfS'ffi® (5 0 3) ^Ci3^/^T, tl&^M e,tlT V\fc 
S i F->^lCf^^T, S e F->^^:MV^S3^:^CcJ: V-X/ F U-f >fIJ®cil 

[0 0 4 1 ] 
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GaAsAvyr-me o 2. m^Mtfji^ry K-:/i tiq^g a q^^a s m 6 

03, ^^--9--i:^ST> K-^A 1q gGaQ gA sjS6 04, ^■rUT#fc^*& 
mtf^^T e F-y©n§S[A 1 q ag.g^ sM6 0 5, yy K-:/G a A sM 
6 0 6 j5)^?^^$4XTVnSo 6 0 7 RXJ^e 0 ait. S i -f^T^ Afl^ n 

■^My-x:5:0f Ki/^r^fiiiSc, e o Qjkxfe i oiiAuOe/N im*^p>;&sv 

[0 0 4 2] 

S e K-y® nMA 1 0.2^ ^O-S-^ sMl05$:Te K-:;^®nMA 1 
Q aQ gA sM6 0 5{C«^g|x.fe«5tT'fey, T e S e tmmX^Fm^t. 

[0 0 4 3] 

m(DmM(DS e F-T'cDnMA 1 gA sMlOS (205) {Cf^x.TT 

e K-T^^nMAlQ ^GaQ gAsMe 0 5^m^-t^PMt. ^ 1 (DMmcDm 

[0 0 4 4] 

|g2(Z)||^g(Z)?^®,^C^3V^TvS'f^M^^-5> Se$:K->^LfenMlnQ2 
G aQ gA sM503$:Te$:K-:;''Lfen§i[I n q a q gA s MlCg^g|;t 

^iy^jvmwimm(Dmiz. m2(Dmm<Dmm(DSe \^-:f(Dnmi tiq^g a^ g 

A sM5 0 3 {Cf^x.TT e K->^®nMl a q gA s M ^rJ^^I" <5 Ji^^li 

, ll2<Z)|li60?^ffi®:^-a-i:llimT'^-5o 
[0 0 4 5] 

(m4<Dmm<Dmm) 
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Q 47A sM7 0 3, :^y<-'*)--t.fjt^ry y^-Zfl ggA 1 q ^gA sMV 0 4 

no 52A 1 0.48^ s M 7 0 6 }6^?^^tg$tlT V^-5„ 7 0 7^t/7 0 8 ii, 
S i -f;r>aAMJ^*^^^-5n+My-x;S:afFb>r>MJgc. 7 o 9;s.tJf7 1 0 

[0 0 4 6] 

^^Ur^l&MlCS e ^ K-^L/;tnMl 1q 48A sM7 0 5$:MV>T 

nit:°3f^>>-v;i/«^?^^®|^, ^/^^ffil n PS«7 0 IJitC, 7 0 2 — 706 

[0 0 4 7] 

^ 5) tl -5 3 e) 1 7? ^ V^. 

[0 0 4 8] 

I Hq lo.42^ s A»y7T-M8 0 2, ?SttMil^<5S e K-^^nMl n 
0.53^ ^0.47^ ° 3, T> F-^I HQ^gA 1 0.48^ sM 8 0 4 

tlTVN^o 8O5^08O6ti, S i >r :t>'^iA«j5)^e>J&<5 n"^MV-XS:t)f 
KL/>r>Ml^. 8 0 7^tJf 8 0 8ttAuGe/N i9i?8*^e)^-5V-X«^, Kb 
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[0 0 4 9] 

X'it. MttMlCS e & K-^L^nMl ggG a q ^^A s M 8 0 3 $:fflVATV> 

^J^^ttl n P««8 0 l±tC, 802-804® 

[0 0 5 0] 

^i3, ?S'f4Mi:^SS e & K->^b)^nMl nQ ^gGa^ ^^A sM8 0 3 
[0 0 5 1] 

^1— ll3(^)||^g®?^ffi^cDv^T^±, m^mtLXG a a smm±o)i 

nGaAsM&^eiAlGaAs/I n G a A s ^O^-r-ng!-^, ||4:&tJ«||5 
®ll^6®?^ffi^C0V^T«, m^miihX I n P««±CD I nG a AsM^^O I 
nAlAs/InGaA s ^(D/ST^n^-^-lCo V%T|Ji^ Lfejb'f, VXG 
a As m^±(DG a A sM^^^A IGaAs/GaAs n :S.t>* 

vSSMilbTI nPmW,±<7>l nPS^^e)InGaAs/I nP^OD^^O^ 

[0 0 5 2] 

^7^, &.±commxit. nm^^ V r^.^^m^m^x^^^mm,(Dm^. nm^ 

t.?)^^ 1 S e t fetiT e ^'^ K-n°>^'$4xfet)(Z)i:i-^3i:"e;*:#§0H(D^ifm 
[0 0 5 3] 
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nMM^^J^^L^L DD(Lightly Doped Drain) i^itlCj^" LT ^foilffi 

T ^ -5 z: v^ ei * T' =b ^ V 

[0 0 5 4] 
[0 0 5 5] 

&.±MmLt:iJ:t>lZ, :^^miZj;:nit. AlGaAs/InGaAs^, In 
AlAs/InGaAs ^^t>*A 1 G a A s /G a A s ^®^5^D^-^xfc:°^ dp 

S i K--^lCf^;tT, S e ^7^l±T e K-:;/■?:MV^S^i:^CJ: y-;^:ayfK 
> flJgc i: ^ S >r :t > ^ AM^gl 5: ?Stt^b ^ ii: -5 «) T - - IC V > 

LT, S i F:?-- T'M?>ti^FM^-il<Z))S^£;{Cj:S K:^-^?Smfc7b'^^^'^^<, F 

So 

mi] 

^nm(Dm 1 ®ll«fe<?)?^^{C#S/\'rng!-a'F E TCD^jtmMS-e&So 
[02] 

^mB(Dm 1 <Z)||ife®?^®{C'0^S/\-rD^-a-F E T(^i^it;^ig$:mt-XS^® 
[g|3] 

[04] 
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[05] 

me] 

miVmLt:i:^^m(D^7^um^FETm:^\:f^^ty-^JVm^t'^m<D^y^U 

^-6r F E T M X tf ^ jvm^o) i/~h^^v rmmcD r - ^ 
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